
Interventional N euroradiology 6 (Suppll): 233-235, 2000 

Endovascular Surgery for Internal 
Carotid Stenoses 
Results of PTA vs. Stenting 

T. TERADA, M. TSUURA, H. MATSUMOTO, O. MASUO, H. YAMAGA, H. MORIWAKI, 
G. HYOTANI, I. KAMEI, Y. NAKAMURA, T. KIDO, K. NAKAI, T. ITAKURA 

Department of Neurological Surgery, Wakayama Medical College, H}daka General Hospital, Wakagama Red Cross Hospital, 
Wakagama Rosa} Hospital; Wakayama City, Japan 

Key words: PTA, Stent, internal carotid stenosis 

Summary 

This paper will overview our results of en
dovascular therapy (PTA or stenting) for cervi
calICA stenosis and discuss the advantages and 
disadvantages of each treatment. 60 cases with 
62 lesions were treated with PTA 68 times, while 
36 cases with 37 lesions were treated with stent
ing 37 times. A total of 99 lesions were treated 
with PTA or stenting 105 times. In the PTA 
group arterial stenosis improved from 76.4% to 
21 %. In the stent group the stenosis improved 
from 82.3% to 8.3%. The morbidity rate was 
2/60 (3.3%) in PTA group, although two cases 
had minor neurological deficits, while in stent 
treated group, morbidity rate was 1/36 (2.8%), 
although it showed one major neurological 
deficit. Mortality was 0% in each group. The 
restenosis rate in PTA group was 15/58 (26%), 
while it was 0/20 (0%) in stent treated group. 
Stenting brings significant reduction of stenosis 
and reduces the rate of restenosis compared to 
PTA. However, stenting has its own disadvan
tages such as hypotension and distal kinks when 
deployed in tortuous ICA stenosis. 

Introduction 

Endovascular treatment for cervical internal 
carotid artery (ICA) stenoses has become pop
ular due to the development of balloon 
catheters and stents 1-9,11,12 . We started endovas-

cular therapy for internal carotid stenoses from 
1991 with percutaneous transluminal angio
plasty (PTA). PTA/stenting was later intro
duced from 1998. This paper will overview our 
results and discuss the advantages and disad
vantages of each treatment. 

Indication of PTA or PTAlstenting 

Our indication of endovascular therapy for 
cervical leA stenoses is as follows: 1) stenosis 
greater than 60%; 2) high medical risk for 
surgery (ischemic heart disease etc); 3) high 
surgical risk group (contralateral ICA occlu
sion, restenosis after CEA, high carotid bifur
cation beyond C2); 4) patient age *70 years old, 
5) patient preference. 

Cases and Methods 

60 cases with 62 lesions were treated with 
PTA 68 times. 36 cases with 37 lesions were 
treated with stenting 37 times. A total of 99 le
sions were treated with PTA or stenting 105 
times. For the PTA cases we always tried to use 
a distal protection system that was developed 
by us. In severe stenoses, predilatation was per
formed using a smaller sized balloon catheter 
such as a stealth balloon catheter. For stenting 
we initially used Palmaz stents (7 cases) but 
then stopped once self-expandable stents such 
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as Wallstent (21 cases) and SMART stent (9 
cases) became available. In the PTA/stent cases 
we also always tried to use the distal protection 
system that we designed. The PTA balloon 
catheters used in our series were Stealth, Savvy, 
Opta-5, Ultrathin, Sub-4, Symmetry, or Accent. 
Antiplatelet therapy started at least 2 weeks 
before the treatment and continued. The proce
dure was performed under systemic he
parinization which subsequently was continued 
for 1 to 7 days. We compared the following 
items between PTA and PTA/stenting: 1) im
provement of stenosis, 2) morbidity and mor
tality, 3) restenosis, 4) complications. 

Results 

1) Improvement of stenosis: In the PTA 
group arterial stenosis improved from 76.4 % to 
21 %. In the stent group the stenosis improved 
from 82.3 % to 8.3 %. 

2) Morbidity and mortality: The morbidity 
rate was 2/60 (3.3 %) in PTA group, although 
two cases had minor neurological deficits as 
shown below. In stent treated group, morbidity 
rate was 1136 (2.8%), although it showed one 
major neurological deficit. Mortality was 0% in 
each group. 

3) Restenosis: The restenosis rate in PTA 
group was 15/58 (26%), while it was 0/20 (0%) 
in stent treated group. Restenosis was evaluat
ed in cases followed up more than 3 months 
and confirmed by angiography, MRA, or 3-D 
CT angiography. In our series restenosis was 
defined as stenosis greater than 70 %. 

4) Complications: 
1) Ischemic complications: Cases included 

are those that 1) demonstrated transient or 
permanent new neurological deficits without 
hemorrhagic complication on CT, or 2) demon
strated cerebral emboli on an angiogram after 
PTA or stenting. Cases that showed neurologi
cal deficits related to ICA occlusion during bal
loon inflation were excluded. Four ischemic 
complications (6.7%) appeared in the PTA 
group, one of which caused a permanent minor 
neurological deficit (partial visual field defect 
in one eye due to emboli to the branch of the 
central retinal artery) . Two embolic complica
tions (5.6%) were encountered in the stent 
treated group. One caused temporary neuro
logical deficit and the other caused permanent 
major neurological deficits (right homonymous 
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hemianopsia and right hemiparesis with 4/5 de
gree). All embolic complications appeared in 
cases treated without an embolic protection de
VIce. 

2) Hemorrhagic complications: In one severe 
stenosis case with poor intracranial filling on 
angiography, a hyperperfusion hemorrhage 
(1.7%) appeared after PTA and neurological 
symptoms became aggravated. A putaminal he
morrhage was noticed on CT scan. This patient 
was treated by a reversal of heparin and a re
duction of blood pressure. Fortunately, the 
complication caused only a minor neurological 
deficit. 

3) Complications related to stenting: In one 
stent case for an associated ulceration, a Pal
maz stent slipped from the mounted PTA bal
loon catheter. Subsequently, we snared the 
stent and retrieved it through the femoral 
artery. In the other case, a Wallstent was de
ployed under distal protection. The protection 
balloon catheter made a loop when introduced 
distal to the stenosis and this loop was trapped 
by stent. During withdrawal of the protection 
balloon catheter, the deployed stent deformed. 
Our treatment decision was to open the neck 
by surgery, perform carotid endarterectomy, 
and remove the stent. Four cases in the stent 
treatment group suffered from hypotension re
lated to carotid sinus reflex. The symptoms 
continued for nearly a week and in one case 
dopamine infusion was necessary to increase 
the blood pressure for one day. Temporary pac
ing was not necessary in any of the cases. 

Discussion 

PTA did not always result in satisfactory di
latation because of wall dissections or elastic 
recoil. One of the advantages of stent treat
ment compared to PTA is the significant reduc
tion of the stenosis by preventing elastic recoil 
or wall dissection. Additionally, the stent treat
ed group demonstrated a significant reduction 
in the restenosis rate compared to the PTA 
treated group 3,11,12 . 

From those points of view, stent treatment 
seems to be superior to PTA. However, stent 
treatment has some disadvantages. One is the 
difficulty in delivery and deployment of a stent. 
A bigger guiding catheter is necessary to deliv
er the stent. In the case of balloon expandable 
stents, once a stent is introduced into the vessel 



it is very difficult to retrieve it (although re
cently balloon expand able stents are not used 
for carotid stenosis because of the possible de
formity due to an external force). In the case of 
self-expandable stents, accurate positioning is 
not always easy, and therefore, longer stents 
may be necessary to cover the entire lesion. 

Two other types of stent trouble were en
countered. One was stent migration and the 
other was stent dislocation. We must remember 
that it is sometimes very difficult to retrieve the 
stent without surgical removal in case of stent 
migration. In case of restenosis, although it 
seems rare compared to PTA group, carotid en
darterectomy is not easy in stent deployed cas
es, especially when the stent has been placed in 
the distal leA. 

Stents can also possibly cause hypotension 
due to the continuous stimuli to the carotid si
nus, especially in cases with heavy calcification 
or when a larger sized stent is used. In cases 
with tortuous leA stenosis, if a stent is de
ployed in the lesion then the stent may stretch 
the artery and cause a distal kink. In this type 
of lesion, stent deployment may not be a good 
choice. A stent with the higher conformability 
should be developed in the future and a stent 
should not be deployed if PTA results in suc
cessful dilatation. 
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As for ischemic complication rate, the stent 
group and the PTA group seem similar. How
ever, in two ischemic complication cases relat
ed to stent deployment, embolic complication 
happened during the post-dilatation procedure 
after stent deployment. It should be noted that 
these two cases occurred in the initial stent se
ries that did not use distal protection. After 
these two cases we developed our original dis
tal protection balloon catheter to prevent dis
tal embolism. After introduction of this system 
no cases of clinical embolic complication oc
curred. 

In the PTA group, all embolic complications 
appeared in cases treated without distal pro
tection. From these points of view, we believe 
embolic protection system is definitely neces
sary 8-10. 

Conclusions 

Stenting brings significant reduction of 
stenosis and reduces the rate of restenosis com
pared to PTA. However, stenting has its own 
disadvantages such as hypotension and distal 
kinks when deployed in tortuous leA stenosis. 
A protection system to prevent from distal em
boli is definitely necessary to improve the re
sults of PTA/stenting. 
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